Parenteral administration of Encephalitozoon cuniculi induced an antibody response within 7-11 days. Peroral administration was less effective since only 2 of 6 animals showed seroconversion; they became seropositive within 14-21 days. Sera from animals which became seropositive had high antibody titres during the whole test period.
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response within 7-11 days. Peroral administration was less effective since only 2 of 6 animals showed seroconversion; they became seropositive within 14-21 days. Sera from animals which became seropositive had high antibody titres during the whole test period.
Immune sera from 3 animals were fractionated by gel filtration. With the india-ink immunoreaction test, antibodies to E. cuniculi were found only in the 7S fractions, while the indirect fluorescent-antibody test detected them in fractions I9S and 7S. The 7S fractions were identified as IgG and the 19S fractions as IgM.
A program for eradication of encephalitozoonosis, based on these results, is discussed.
A high incidence of encephalitozoonosis in domestic rabbits was reported in several surveys (Smith & Florence, 1925; Robinson, 1954; Ostler, 1961; Howell & Edington, 1968; Koller, 1969; Pattison, Clegg & Duncan, 1971; Pakes, Shadduck & Olsen, 1972; Waller, 1977) . Since this infection may interfere with results obtained in biomedical research (Shadduck & Pakes, 1971; Cox, 1977) , all rabbits used should be free of the disease.
Eradication of encephalitozoonosis in rabbits must be based on methods for diagnosis of infection in the living animal (Shadduck & Pakes, 1971; Cox, Gallichio, Pye & Walden, 1977 ). An indirect immunofluorescent antibody (IFA) test (Chalupsky, Bedrnik & Vavra, 1971; Cox & Pye, 1975; Cox et al., 1977; Wosu et al.. 1977) and a skin hypersensitivity test (Pakes et al.. 1972; Waller, 1977; Wosu et al., 1977) have been developed.
A simple serological method, the india-ink immunoreaction (IIR) test (Geck, 1971) , was applied to encephalitozoonosis and was found to be a rapid diagnostic method (Waller, 1977) . However, for the results of a serological test to be the basis of an eradication program, it is desirable to have knowledge about the appearance, development and persistence of antibody titres. The present work was therefore designed to ·Present address: AB LEO, Fack, S-251 00 Helsingborg, Sweden.
obtain such information with the IIR test following different routes of infection. Furthermore, sera from immunized rabbits were analysed with regard to immunoglobulin classes involved in the IF A and IIR tests.
Materials and methods

E. cuniculi organisms
The strain used originated from a naturally-infected rabbit and was propagated in a stable line of dog kidney (MDCK) cells for more than 2 years (Waller, 1975) . Cell-culture fluid from infected cell cultures was filtered through a glass-fi bre filter with a pore diameter of 10 !1ll1 (Gelman Co., 600 South Wagner Road, Ann Arbor, Michigan 48106, USA) and the organisms were pelleted by centrifugation for 1 h at 2000 g. The pellet was suspended in 0·15 molar sodium chloride and used for experimental infection of rabbits within 3 h.
For use as test antigen the pelleted organisms were suspended to a concentration of 2 x lOB spores/ml in 0·15 M-NaCI with 0·3% formalin.
The num ber of spores was determined as described by Waller (1975) .
Experimental infection of rabbits
10 rabbits were used in the study (Table I) . Immediately after arrival they were caged separately. 3 weeks later they were exposed to infection with E. cuniculi. 1 rabbit received 2·5 x 10 7 organisms intravenously, 2 rabbits 5·0 x 10 7 organisms subcutaneously, and 6 rabbits 10 8 organisms orally.
Rabbit no. 10 showed seroconversion on day 0 due to immunization by a previous natural infection.
Serum samples
Blood samples were collected on the day of arrival, the day of infection, and thereafter at intervals shown in Table 1 . Sera were heated at 56°C for 30 min and stored at -20°C.
From each of 3 rabbits (nos 1, 3 and 4 in Table 1 ) representing the 3 different modes of infection, 2 samples of serum were fractionated by gel filtration. One sample was taken early and the other late after in-fection. Sera from day 7 (rabbits nos 1 and 3) or day 28 (rabbit no. 4) were labelled 'early sera'. Sera from day 88 (rabbits nos I and 4) or day 35 (rabbit no. 3) were labelled 'late sera'.
Gelfiltration
The fractionation of sera was carried out through an upward column (3·2 x 50 em) of Sephadex G-200 (Pharmacia Fine Chemicals AB, Box 175, S-751 04 Uppsala, Sweden) equilibrated with phosphate buffered 0·15 M-NaCl, pH 7·2. About 2 ml of each serum sample were run through this column. The flow rate, controlled with a pump, was 20 ml/h. 4 ml fractions were collected per tube. Estimation of relative protein concentration in the fractions was performed by measuring the optical density at 280 nm in a Hitachi spectrophotometer (Model 100-20; Nissey Sangyo, CPO Box 1316, Tokyo, Japan).
India-ink immunoreaction test
The test was performed as described by Waller (I 977) with serum dilutions 1:10, 1:25, 1:125, 1:625, 1 : 1250, 1 : 2500 and 1 : 5000, or with serum fractions, each in dilutions 1 : 1, 1 : 5 and 1 : 10.
Indirect immunofluorescent antibody test
The test was carried out according to Chalupsky et 
Results
Antibody response to infection with E. cuniculi
The results of this study are shown in Table 1 . Following parenteral inoculation with E. cuniculi detectable serum antibody titres were found between 7 and 11 days post-infection (pi). The maximum antibody titres, ranging from 1: 625 to 1: 5000, were found in sera collected on day 49 up to day 56 pi. Following peroral administration 2 of 6 rabbits responded serologically on days 14 and 21, respectively. The maximum titres, 1: 2500 or I: 625, were found in sera collected on day 56 to day 88 pi. All animals showing seroconversion had high antibody titres more than a year after exposure to infection. Rabbit no. 10 showed antibodies on day O. This rabbit showed 2 peaks of antibody titres, the 2nd after a year.
India-ink immunoreaction associated with IgG
The early and late sera from rabbits immunized by different routes were fractionated by gel filtration. The different fractions were tested in IF A and IIR tests. The results are shown in Fig. I .
With the IFA test, antibody activity was found in 19S and 7S peaks. With the IIR test, antibodies were only found in the 7S peak. In 2 of the antisera (rabbits nos 3 and 4 in Table 1 ) collected early after infection both the IF A and IIR tests were negative in the 7S peak (Fig. 1) .
By immunodiffusion the IgM was found in the 19S peak and the IgG was found in the 75 peak (Fig. 2) . <10 <10 <10 <10 <10 <10  <10  <10  <10  <10  <10  <10  <10 <10  <10  <10  6   0   <10 <10 <10 <10 <10 <10  <10  <10  <10  <10  <10  <10  <10 <10  <10 • iv intravenously; sc subcutaneously; 0 orally; NT not tested.
In the present study only 2 of 6 rabbits exposed orally responded with antibody rise. Probably a single dose of organisms is not always sufficient to induce infection. Under natural conditions it is quite possible that the animals are frequently or continuously exposed.
The strain of E. cuniculi used in this study was adapted to and propagated in cell cultures for a long period and it can therefore not be excluded that it is less infectious than naturally-occurring strains. As expected, the antibody response early after infection was more confined to the IgM than the IgG serum fractions, while later on the antibody response was more pronounced in the IgG fractions. It was found that the IIR test only detects antibodies in the Fig. 2 . Identification of antibodies to Encephalitotoon cuniculi as IgM and IgG by immunoditTusion. In both the 3 upper wells were filled with different 7S peak fractions and the 3 lower wells with different 19S peak fractions. The fractions represent an early and a late serum from rabbit I, and a late serum from rabbit 4 (see Fig. 1 ). the central well was filled with anti-rabbit IgG in the upper example, and anti-rabbit IgM in the lower. Table I 
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Discussion
Sensitive immunological methods for diagnosis of encephalitozoonosis have been described (Chalupsky et al., 1971; Pakes et al., 1972; Wosu, 1975) , but the simplest of them appears to be the I1R test (Waller, 1977) . In the present study the kinetics of the antibody response to infection with E. cuniculi was studied with the I1R test after different routes of exposure.
Infected rabbits excrete E. cuniculi in urine: natural infection may occur by ingestion of excreted spores. Another mechanism of transmission is vertically, from infected does to their offspring. Infection through skin lesions or by sexual intercourse is also conceivable. The time lapse between natural infection and seroconversion is difficult to determine and will depend on the route of infection and the amount of infective spores ingested. Wosu et al. (1977) . The IgG response was detected by using FITC-Iabelled goat anti-rabbit IgG serum.
Eradication of encephalitozoonosis must be based on removal of animals which are seropositive. With the IIR test all seronegative animals should be tested again after a month. Subsequent monthly tests would be necessary as long as seropositive animals were found in the colony.
Eradication programs in breeding stocks can be limited to the bucks and does.
